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Abstract 
A total of 175 students (age 17-19 years old) of a vocational institute participated in a study which aimed to find out the effects of 
source representations of emotional expressions in analogical problem solving. They were randomly assigned to two 
experimental and a control groups; in which 35 participants each. The source analogue was the chef-and-the delayed salmon 
delivery story, and the target analogue was the customer-and-the problem in checking in hotel story. Source representation for 
experiment 1 was a role-play video with annotated emotional expressions. For experiment 2 source representations included a 
combined role-play video and a dialogue-script highlighting emotional expressions. A distracter story (the interviewee of a new 
job) was introduced to experiments 1 and 2. The performance of analogical problem solving was measured by selecting 
emotionally appropriate solutions, identifying reasons for their selected solutions, and articulating surface similar vocabulary 
(i.e., emotions). The performance scores of the participants were significant in all aspects (experiment 1) as compared to those of 
the control; and the score on articulating surface similar vocabulary (i.e., emotions) was improved further in experiment 2 (as 
compared to that of experiment 1).  
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The use of analogies to facilitate generation of new solutions in one domain (target analogue) based on existing 
solutions of similar problems from another domain (source analogue) can be effective in learning how to solve 
problems (Gick & Holyak, 1980). The process of analogical transfer includes constructing representation of both 
familiar (source) and new (target) domains, retrieval of mental representation of the source (Holyak & Thagrad, 
1989). Our study aimed to examine the influence of source presentation of emotions in the learners’ performance in 
analogical problem solving. From the previous studies, we learn that source processing influences analogical 
problem solving (Antonietti, 1996), and assessing source information is essential in successful analogical problem 
solving (Anolli, Antonietti, Crisafulli, & Cantoia, 2001). Emotions such as anger, persuasion, and empathy can be 
transferred through analogical process (Thagard & Shelley, 2001). Emotional analogical transfer is not just verbal 
but also to transfer emotional attitude. Visual representations of emotional expressions (verbal, non-verbal) in source 
analogue are useful for analogical transfer related to emotions. Abstraction processes likely involve multi-modal 
representation, such as that of visuals and auditory. The use of stories or dialogues in source analogue can induce 
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solution schema (Gick & Holyoak, 1983, Thompson, Gentner & Loewenstein, 2000). Visual and kinesthetic 
analogue or source video presentation can be effective (Beveridge & Parkins, 1987, Mayer & Anderson, 1991, 
Schank, 1980). Video offers a rich collection of visual representations which encompass the attributes of spoken 
language, animation and kinesthetic. A combination of graphics, text, sound, motion and animation, video presents 
new opportunities for analogical learning and can regulate students’ self-learning (Azevedo, Cromley, & Seibert, 
2004; Beveridge & Parkins, 1987; Casakin & Goldschmidt, 1999). Verbal channel and non-verbal cues carry 
information about affect or emotions (Zajonc, 1980). Hesse, Kauer and Spies (1997) have posited that emotion-
related surface characteristics are important due to their easy accessibility and such characteristics influence the 
subject’s search for a possible schema to solve problems.  They find that subjects prefer those target-relevant source 
problems that are emotionally congruent with the target problem. This suggests that reading an unpleasant target 
problem will induce the subject to search for a source with similar emotion state. Spoken presentation of information 
may lead to better relational recall from memory than written presentation as people are able to form complex 
interpretation of spoken text better than written text (Markman, Taylor, & Gentner, 2007). Visual representations 
were shown to act as facilitator for retrieval cue to aid problem-solving (Beveridge & Parkins (1987). Pictorial 
analogues were dependent on the learners being able to overcome the perceptual dissimilarities which were potential 
obstacle in accessing the source analogues to form real-world meaning. Video displays for instance could yield more 
fruitful outcomes in analogical transfer learning to solve real world problems (Chen, 2003). Having abstract 
combined with concrete representations of source analogues, as a form of analogical scaffolds, could result in 
students being able to transfer more successfully in their understanding of physics principles (Podolefsky & 
Finkelstein, 2007). Scaffolding can stimulate the development of heuristics for constructing new knowledge. Videos 
that contain annotations can serve as a rich source of semantic content and retrieval cue which serve as scaffolds for 
analogical learning. Our study examines how video analogue with annotated scaffolds can improve accessing of 
surface attributes and relations in the source.  
2. Methods 
2.1. Participants 
A total of 175 students with age ranged from 17 to 20 years participated in this study. All subjects were first year 
students at the School of Business and Services at a vocational training college in Singapore. They received neither 
pay nor credits for taking part in this study. 
2.2. Materials 
Source analogue. The Salmon Delivery Story which serves as the source analogue in which fish supplier short 
delivered a lot of salmon fish to a Chef. The solution to the problem is to disperse the order to smaller quantities to 
arrive within the same week. The responses between the customer and the service staff are shown in dialogue format 
to better simulate the context of the social interaction in the story problem, and for the subject to understand how 
emotional situations are handled and to be understood.  The Salmon Delivery Story was written in dialogue textual 
form, and the dialogue script was used for enactment into video. Using a video annotation software, the video was 
annotated with scaffold instructions to enable subjects to learn the salient points (i.e., angry emotional expressions) 
of the solution in the source analogue. The four experiments provided four different source analogue modalities: 
textual story, video, video with annotations serving as scaffolds, and a source modality that combined video with 
textual story. 
Target problem. Subjects were given a target problem to solve.  A Hotel Check-in Story was developed as the 
target problem. The story depicted the situation of a typical room reservation errors resulting in an angry guest who 
arrived at the hotel in the night after a long flight, and asked about his reservation for a Super Deluxe Room for 
three nights. There was a mistake in the room reservation booking and there was no record of this guest’s room 
reservation in the system.  There was not a Super Deluxe room available for three consecutive nights. When 
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informed that there was no record of his(her) reservation and that there was no such room for three consecutive 
nights, the guest turned angry and was raising his(her) voice to express his(her) unhappiness towards you.  At any 
point in the week, there were some other rooms available for one night but no Super Deluxe room was available for 
three consecutive nights.  The subjects were asked to solve a set of transactional problems, and provide their reasons 
for the responses and decisions. 
2.3. Procedures 
The participants were randomly assigned to two experimental and a control groups; in which 35 participants 
each. In each experiment, there were two conditions: Having cue or without cue to the source analogue. Source 
representation for experiment 1 was a role-play video with annotated emotional expressions. For experiment 2 
source representations included a combined role-play video and a dialogue-script highlighting emotional 
expressions. A distracter story (the interviewee of a new job) was introduced to experiments 1 and 2. All subjects 
watch the target analogue video once week before they took the experiment. During the experiment they watch a 
video and/or read the script on the target analogue. They were given 20 minutes to answer the questions related to 
the target analogue.  
2.3.1. Experiment 1 
Experiment 1 was designed to test the effects of scaffoldings of source analogue (video) on analogous transfer. 
The subjects watched the annotated video on the Salmon Delivery story, and a distracter video with no relevance to 
the target problem. The video source with scaffolds was predicted to induce the schema for transfer, and thus could 
function as an effective support structure for solving problem. The prediction in this experiment was that the 
annotated video source story would tend to increase the frequency of the surface mappings, structural mapping, and 
analogous solution to the target problem.  
2.3.2. Experiment 2 
Experiment 2 was designed to examine the effects of complementing video modality with a written story on the 
analogous transfer outcome. The combined use of two source modalities (textual and auditory visual) was predicted 
to induce the schema for transfer, and thus could function as an effective induction for solving problem.  
2.3.3. Measures 
The performance of the participants was obtained by summing up the scores related to the selection of emotional 
appropriate solutions while they were reading the target problem (i.e., Hotel check in) “testscore”. In total six 
questions were posed. Next, the participants identified reasons for their selected solutions (“reasoning” scores). The 
reasoning score reflected the ability of the subjects to detect relational similarities between the source and target. 
From their responses the score on articulation of surface similar vocabulary (i.e., emotions such as angry) 
(“surfaceresponse”) was derived by summing up the numbers of emotional words/expressions in their answers that 
mapped those in the source analogue. 
 
3. Results 
3.1. Experiment 1 
Findings from the one-way analysis of variance (ANOVA) yielded between-groups significant differences for 
testscore, F(2, 102) = 36.09, p  =.000;  reasoning, F(2, 102) = 11.90, p = .000; and surface response, F (2, 102) = 
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30.79, p = .000. Table 1 summarizes means and standard deviations of scores for experiment 1 in three conditions: 
Without cue, with cue and control; as well as post-hoc Scheffe tests.  
Table 1: Mean and Standard Deviation of Scores for Source Analogue (Video with Annotation Scaffolds) without Cue, with Cue, and Control 
Conditions 
 Without cue (1) With cue (2) Control (3) (1-2) (1-3) (2-3) 
 M SD M SD M SD p p p 
Testscore 20.54 1.69 21.91 1.50 17.89 2.67 .020 .000 .000 
Reasoning 3.57 .92 3.69 .87 2.57 1.31 - .001 .000 
Surfaceresponse  5.09 1.58 5.23 2.14 2.11 1.86 - .000 .000 
3.2. Experiment 2 
 
Findings from the one-way analysis of variance (ANOVA) yielded between-groups significant differences for 
testscore, F(2, 102) = 22.70, p  =.000;  reasoning, F(2, 102) = 7.47, p = .003; and surface response, F (2, 102) = 
33.53, p = .000. Table 2 summarizes means and standard deviations of scores for experiment 2 in three conditions: 
Without cue, with cue and control; as well as results of post-hoc Scheffe tests.  
Table 2: Mean and Standard Deviation of Scores for Source Analogue (Video combined with Story) without Cue, with Cue, and Control 
Conditions 
 Without cue (1) With cue (2) Control (3) (1-2) (1-3) (2-3) 
 M SD M SD M SD p p P 
Testscore 20.54 1.98 21.14 1.70 17.89 2.67 - .000 .000 
Reasoning 3.17 1.25 3.67 .94 2.57 1.31 - - .001 
Surfaceresponse  5.11 1.95 5.60 1.97 2.11 1.86 - .000 .000 
4. Discussion 
Significant findings from experiment 1 showed that the use of video with annotation scaffolds (source analogue) 
under both without (see 1-3, in Table 1) and with cue conditions (see 2-3 in Table 2) generated more converging 
solution (testscore), structural (reasoning) and surface mapping (surfacesresponse) than did the control condition. 
Students who were cued to the source analogue improved further test scores than those who did not receive cue to 
the source analogue (see 1-2 in Table 1). The above findings were consistent with those of Podolefsky and 
Finkelstein (2007) - external representation plays a key role in learner’s use of analogies in problem solving. The 
auditory visual source when added with the scaffolds leads to significant abstraction of productive schema. The 
schema generated from the scaffolds support the model of analogical scaffolding for learning of analogical problem 
solving.  
In experiment 2 significant findings were observed between without cue and control conditions (1-3) for testscore 
and surfaceresponse, and with cue and control conditions (2-3) for testscore, reasoning and surface similarity scores.  
There was no significant difference observed in testscore, surface and reasoning between the groups under without 
and with cue conditions. The advantage of source analogue presentation in video and scripts (two modalities) was 
evident in test, surface and structural similarity scores (as compared with the scores in the control group), but less in 
structural similarity (see reasoning scores of with and without cue conditions, see Table 2).  
We can surmise from Experiment 1 that details of the events, emotions, feelings and characters in the source 
analogue became salient when the learner’s memory of the source was cued. The learners devoted more attention to 
the context and emotional experiences derived from the surface and structural similarities of the source analogue 
resulting in the cognitive associations between the source and target being transferred. With annotation, scaffolding 
was structured and explicit instruction (embedded in annotations) assisted learning. Experiment 2 suggested that 
when different modalities are paired in source analogue, one source analogue modality can act to reinforce the other 
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source modality. The above is consistent with the findings of Gentner, Loewenstein and Thompson (2003) that the 
use of two-case comparison as source analogues aided novice to encode structure in the source analogies and to 
recall the source. In the without cue condition, the use of a mix of textual and video presentation of emotions in 
source analogue (dual modality) improved the surface response scores of the learners; but their reasoning scores 
were not significantly better than those of the control group. In the cue condition with dual modality of source 
presentation, the reasoning score was significantly better than that of the control group. Without cue to the source 
analogue, the cognitive load imposed by the dual modes did not seem to have any significant positive effect on 
relational mapping. With dual modality source presentation of emotions, cue was important to facilitate the access to 
relational attributes of the source and target analogues.  
Some preliminary observations of the two experiments can be useful for learning and further research. Video can 
serve as an effective source presentation of emotions when emotional expressions are presented in the forms of 
annotation displayed concurrently with auditory visual representations of the source analogue. Video presentation 
facilitates converging responses, as well as surface and/or relational mappings. Cueing the learner to the source 
video facilitates retrieval of similarities in the source which can be mapped to the target analogue. The use of 
scaffold-annotation in video presentation of emotions in source analogue is an effective mean to improve 
performance (converging, surface and relational mapping, experiment 1, Table 1) of the learners in analogical 
problem solving. Dual modality of source presentation (textual/script and video without annotation) can improve 
converging responses and surface mapping only. 
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